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【論文の内容の要約】 
 Peach (Prunus persica Batsch) is a deciduous tree of rose family (Rosaceae). Growths of 
embryo and bud meristems leading respectively to germination and blooming are regulated by 
dormancy mechanisms and many factors. To hasten the yearly growth cycles by breaking seed 
dormancy is important to accelerate breeding programs of peach. In this study, therefore, the 
dormancy mechanism was investigated. 
Seeds of ‘Hokimomo’ and ‘Yaguchi’, major ornamental cultivars, were rinsed 2 or 7 days 
and then chilled for several weeks. Seeds after 7 days rinsing with chilling 4 weeks (7D4W) showed 
significantly higher germination rate than those with 2 days-rinsing and 4 weeks chilling (2D4W). 
RNA was extracted from embryonic axes of the ‘Yaguchi’ seeds before rinsed (BR), 2D4W and 
7D4W. De novo RNA-sequencing was performed using the Illumina Miseq 2000 system. 
Differential expression analysis identified 7,752, 8,469 and 506 differentially expressed genes 
(DEG) from BR vs 2D4W, BR vs 7D4W and 2D4W vs 7D4W libraries, respectively. Among the 
DEG, several genes associated with the phytohormones, stress response and transcription factors 
were selected by KEGG and GO analysis. The expression of 10 selected genes was confirmed by 
qRT-PCR. 7D4W treatment downregulated genes involved in abscisic acid (ABA) synthesis (9- 
cis-epoxycarotenoid dioxygenase; NCED1), catabolism (ABA 8′-hydroxylase) and signaling 
pathways (protein phosphatases type-2C; PP2C), which eventually suppressed ABA activity and 
consequently promoted germination and seedling growth when compared with dry seed. The 
transcripts of stress response and dormancy related genes, such as Empfindlicherim Dunkelroten 
Licht 1 (EID1), Dehydration-responsive element-binding protein 2C (DREB2C) and Late 
embryogenesis abundant protein D-34 (LEA D-34), were also downregulated by the 7D4W 
treatment, suggesting that longer rinsing with chilling released seeds from endodormancy. 
Transcription factors were upregulated by the BR and 2D4W treatment, suggesting that they play 
important roles in maintaining seed dormancy. 
Secondly, fluridone (F), an inhibitor of ABA, to promote seed germination was employed. 
Seeds were rinsed for 2 days (RS), then soaked for 1 day in 100 µM F, and kept at 5°C for 2 weeks 
(2W). The germination rate significantly increased from 0 to 9.5% in the RS+F and to 71.4% in the 
RS+F+2W, while no germination occurred in RS and RS+2W treatments. However, all seedlings 
formed dwarf shoots and morphological lesions on the leaves. RS+F+2W decreased the ABA 
content and also downregulated ABA catabolism gene, while its effects on NCED1 in related to 
ABA synthesis were fluctuated. Moreover, EID1 were upregulated after fluridone treatment and 
MADS-Box protein JOINTLESS (LeMADS) and LEA D-34 were downregulated in the RS+F+2W 
treatment, suggesting that these genes were also involved in seed dormancy process. These results 
implied that the ABA inhibitor can be an alternative method to promote germination through 
controlling ABA synthesis and its content, and consequently changing of expression of certain ABA- 
and dormancy-related genes even under insufficient chilling condition. 
